Objectives: To describe how physicians coordinate patient care for specialty referrals and to examine the effects of these activities on referring physicians' satisfaction with the specialty care their patients receive and referral completion.
W
HEN SPECIALTY referrals are made, primarycarephysicians must coordinate service delivery across settings, multiple providers, and time to maintain a seamless continuum of care. Optimal coordination involves the documentation of patient care activities, interprovider communication, and the integration of service delivery into a single medical home. 1, 2 Breakdowns in coordination hold the potential for missed or delayed diagnoses and treatments, repeated or unnecessary testing, increased iatrogenic morbidity, adverse drug reactions, and increased risk of litigation. 3 Integrating referral care with primary care is a complex and time-consuming process. The success of primary care physicians' coordination efforts depends on tasks that they and other providers perform. Williams et al 4, 5 proposed 3 coordination events involved in the referral process: (1) the referring physician communicates reasons for the referral and relevant patient information to the specialist, (2) the specialist completes the referral by communicating findings to the referring physician, and (3) the referring physician, specialist, and patient negotiate continuing care arrangements. Assisting patients in navigating the increasingly complex health care system by scheduling the consultation appointment has become another important coordination role for primary care physicians. Breakdowns in several aspects of coordination have been documented in previous studies. Referring physicians commonly do not communicate relevant patient information to the specialist, 6 and when they do, the reasons for the referral are often absent. 7 Although both family physicians and specialists place a high value on information exchange on behalf of common patients, 8 the rate at which primary care physicians receive communication from specialists has been estimated to be low, ranging from 39% to 88%. 7, [9] [10] [11] Because of the importance of coordinating referrals to the quality of patient care, specialists' communication of referral results is likely to affect referring physicians' opinions of specialty care. In a general internal medicine hospital-based practice, the absence of any specialist feedback about referral results was correlated with referring physician dissatisfaction. 11 Referring physicians who are unaware of referral completion cannot integrate specialty care with their patient's overall treatment plan and may be embarrassed when patients contact them about referral results that are unknown to them. Physician satisfaction with prior referral results is an important determinant of future specialist selection. 12 Prior studies of primary care physicians' coordination activities during referrals have had limited generalizability to the health care context in which physicians practice today. Some studies were conducted in a single hospital-
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PHYSICIAN STUDY POPULATION AND SETTING
This study occurred in Pediatric Research in Office Settings (PROS), a national pediatric primary care practicebased research network established by the American Academy of Pediatrics (AAP), Elk Grove Village, Ill.
14 The study was publicized at semiannual meetings of the PROS network and in the PROS newsletter and the AAP news magazine, AAP News. Recruitment materials, including an overview of the study protocol, sample materials, and a questionnaire requesting physician participation, were mailed to 715 PROS pediatricians. Of those contacted, 163 agreed to participate, 153 declined, 399 did not respond, and 142 participated in data collection. There were 122 pediatricians who completed all phases of data collection; these pediatricians formed the physician study population. They were located in 85 practices throughout 34 states.
PROCEDURES AND PATIENT POPULATIONS
The Institutional Review Board of the AAP approved the study protocol. During 3 PROS semiannual national meetings, practitioners reviewed study materials and methods. After each of the first 2 reviews, we conducted a pilot test in 5 practices, which led to further revisions of study methods and questionnaires.
Data collection occurred from July 1996 to September 1997. The study was conducted in 3 phases. In phase 1 (practice preparation), physicians completed a questionnaire with items on perceived clinical expertise, practice organization, and personal characteristics. Each practice selected a coordinator who communicated with research staff, learned study protocols, trained office staff and physicians, and monitored data quality.
In phase 2 (baseline data collection), pediatricians and office staff collected data during 20 consecutive practice days on all office visits (N = 49 621) and referrals (N = 1584) occurring during regularly scheduled office hours. A practice day could be a half or full work day, provided that the physician held routine office hours. A referral was defined as a physician's recommendation that a patient should have a faceto-face encounter with a physician subspecialist, a nonphysician with a specialized skill, or a mental health practitioner. Furthermore, the referral had to involve verbal communication between the physician and parent and/or patient during either an office visit or telephone encounter. We excluded (1) staff administrative authorizations of referrals that did not involve verbal communication between the physician and patient and/or parent, (2) referrals made to laboratories, radiologic facilities, emergency departments, and hospitals for inpatient admission, and (3) curb-side consultations in which the referring physician obtains advice from a specialist but does not send the patient for a face-to-face encounter. After each referral, physicians completed a questionnaire (response rate, 99%) with items concerning the locus of the referral decision (office visit or telephone), specialist referred to, reasons for the referral, baseline coordination activities, and patient characteristics.
Practice coordinators kept a record of all referrals and office visits occurring during the study period. Referral logs were used to track study instrument completion, to record physician participation in the survey, and to match patient identifiers with names and addresses in the follow-up phase of the study.
Phase 3 of the study (follow-up data collection) took place 3 months after the index visits and telephone conversations that led to referrals. Physicians used patients' medical records to complete questionnaires for the first 10 referrals they made during baseline data collection. For physicians who made fewer than 10 referrals, all referrals were selected for phase 3. A total of 1135 referrals were identified. The questionnaire included items concerning the physicians' awareness that the patient saw the specialist, the type and quality of specialists' communication of referral results, and measures of physician evaluations of the referral episode and specialists' letters.
Of 142 physicians who participated in the study, all but 20 participated in phase 3. They completed follow-up questionnaires for 963 (85%) of 1135 eligible referrals. These 963 referrals constituted the referral sample. At the study's conclusion, physicians received a feedback report that compared their referral practice patterns with those of the entire sample. Each practice was given a $100 stipend to defray costs associated with data collection.
VARIABLE SPECIFICATION
Immediately following the referral decision encounters, referring physicians indicated if they or their staff scheduled a consultation appointment with a specific specialist and how they communicated patient information to the specialist. We termed these 2 events "baseline coordination activities."
Three months after referrals were made, referring physicians indicated their awareness that the patient saw the specialist, and they examined patient medical records for the type and quality of specialist feedback regarding referral results. Referral completion was defined as referrals with written evidence of specialist feedback 3 months after the referral was made.
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9,10,13 Referrals occurring in hospital settings are likely to have important differences from those made from community practices because of shared information resources and the proximity of physicians in hospitals. Furthermore, there is a limited body of knowledge concerning the ambulatory referral process of pediatricians or of primary care physicians practicing in the managed-care context of the late 1990s. The aims of this study were to describe the frequency with which primary care pediatricians and specialists engage in various coordination activities when referrals are made and to examine the effect of these activities on referral completion and referring physicians' satisfaction with the specialty care their patients receive.
RESULTS
Compared with a nationally representative sample of pediatricians, study pediatricians were significantly younger During the follow-up phase, referring physicians evaluated their overall satisfaction with the referral (range, 1-7 [completely dissatisfied to completely satisfied]); the degree to which the referral assisted them with patient care (range, 1-4 [none to a great deal]); the educational value of the referral (range, 1-4 [none to a great deal]); and, if a letter from a specialist was received, the quality of the letter (range, 1-5 [poor to excellent]).
Referring physicians reviewed specialists' letters for specific types of information: history, findings from physical examination, diagnosis or differential diagnosis, treatment suggestions, plans for follow-up care, and suggestions for how the specialist and referring physician can comanage the patient.
Controlling variables included the characteristics of patients, referrals, physicians, and physician practices. Patient characteristics included age, sex, health plan payer (commercial, Medicaid, or none), and the presence of a gatekeeping arrangement that required primary care physician authorization for most referrals. The referral decision encounter was characterized as either a first or follow-up visit for the health problem. Three months after referrals were made, referring physicians indicated whether the specialist's involvement was ongoing or completed. The type of specialist the patient was referred to was grouped into the following categories: medical subspecialists, surgical subspecialists, mental health practitioners (including psychiatrists and other mental health practitioners), and nonphysicians.
Physicians selected up to 14 reasons for making the referral. The development of this list and rationale for the categories are described in detail elsewhere. 15 Each reason was assigned to 1 of 3 categories: (1) second opinion, (2) obtain a specialized skill, and (3) parent and/or thirdparty request. A 4-category variable called reason for referral was created in the following way: if the referral was made at parental and/or third-party request, regardless of other reasons for the referral, it was assigned to the parent and/or third-party request category; the additional 3 categories were second opinion only, specialized skill only, and second opinion and specialized skill.
The referring physician and practice characteristics examined in this study included years in primary care practice, sex, history of some fellowship training, number of weekly patient care hours, self-rated clinical expertise, 20-day referral rates, location of practice (urban, suburban, or rural), and practice organization. Additional details on variable specification can be found elsewhere. 15, 16 
STATISTICAL ANALYSIS
To quantify the frequency of coordination activities, we estimated the percentage of referrals that were associated with each coordination activity. Because we did not collect information regarding which referred patients actually saw the specialist, we estimated the frequency of specialist coordination activities using the total number of referrals made by referring physicians as the denominator (N = 963). Data analysis was done using SAS version 6.12 (SAS Institute Inc, Cary, NC).
The effect of baseline coordination activities on referral completion was modeled using logistic regression. The unit of analysis was the referral episode. We used the generalized estimating equation to account for the correlation of referrals made by the same physician. 17 Uninsured patient visits were excluded from this regression analysis because of small sample size.
We examined the association between the type of specialist feedback and the referring physician's evaluation of referral care in terms of overall satisfaction, the benefit of the referral to patient care, and the educational value of the referral. These analyses were done using generalized estimating equation regression models. We controlled for the type of referral using 2 variables: (1) type of specialist referred to and (2) reason for referral.
Multivariable linear regression analyses were conducted to identify the elements of referral letters that have the greatest effects on referring physicians' ratings of letter quality, overall satisfaction with the specialty care their patients received, benefit to patient care, and educational value of the referral. The dependent variables for these regression analyses were the referring physicians' rating for each satisfaction indicator. Covariates in these regression analyses were indicator variables for each element of the referral letter.
GENERALIZABILITY ANALYSIS
We compared the personal and practice characteristics of the 122 study pediatricians with a nationally representative random sample of members of the AAP (survey response rate, 74%). The AAP Periodic Survey number 35 was fielded while data were collected by 122 study physicians. 18 Self-identified primary care pediatricians (n = 624) were selected for this analysis. Physicians-intraining were excluded. Cross-tabulations were conducted with 2 analysis to examine the representativeness of the study-participant sample.
We also compared the 122 study pediatricians with the 20 who completed baseline data collection but did not participate in the follow-up phase. The purpose of this analysis was to determine if participants differed from nonparticipants in referral practice patterns and personal characteristics.
ARCH PEDIATR ADOLESC MED/ VOL 154, MAY 2000 WWW.ARCHPEDIATRICS.COM 501 (42.7 vs 44.5 years, PϽ.05) and were less likely to practice in a hospital-based primary care setting (5.9% vs 14.2%, PϽ.05). However, there were no differences in the proportion of female clinicians, the percentage with fellowship training, and hours spent in clinical, administrative, and research activities. The 122 participant pediatricians did not differ from 20 nonparticipants in their referral rates, practice intensity (mean number of patient visits per day), percentage of referrals made during telephone conversations with parents, self-rated clinical expertise, or the distribution of patients in gatekeeping, Medicaid, and commercial insurance plans. Table 1 gives the frequency of coordination activities for the entire sample of 963 referrals. Referring physicians scheduled the consultation appointment and sent information to the specialist for 27.7% of referrals, scheduled the appointment only for 11.5%, sent information only for 23.0%, and performed neither activity for 37.7%. Referring physicians sent information to the specialist for 50.8% of referrals, most commonly by letter or telephone conversation (Table 1) . In-person communication was rare.
COORDINATION OF REFERRALS
Referring physicians were aware that patients had had at least 1 specialist visit for 65.0% of referrals 3 months after the decision to refer was made. For 10.5% of referrals, physicians were aware of appointment adherence despite no feedback from the specialist. Table 2 gives the results of a logistic regression analysis for the relationship between referring physician baseline coordination activities and referral completion. Making the appointment with the specialist, sending the specialist information about the referral, or both significantly increased the odds of referral completion. Performing both baseline coordination activities increased the odds of referral completion 3-fold, whereas either activity alone increased the odds from 51% to 77%. Referral completion was less likely among solo practitioners compared with physicians in group practices, more likely for patients with private compared with Medicaid insurance, and more likely for referrals to physician subspecialists compared with those made to mental health practitioners. There were no differences in referral completion by locus of the referral decision encounter or the presence of insurance plans with gatekeeping arrangements.
PREDICTORS OF REFERRAL COMPLETION
REFERRING PHYSICIAN SATISFACTION
Referring physicians' evaluations of the quality of referrals, as indicated by ratings of their satisfaction with the referral, benefit of the referral to patient care, and educational value of the referral, were significantly increased by any type of specialist feedback ( Table 3) . In particular, specialist feedback that included both telephone contact and a letter yielded the highest ratings across 3 satisfaction indicators. Controlling for the reason for referral and type of specialist feedback, referring physicians rated their satisfaction with referrals to mental health practitioners significantly lower than those made to medical subspecialists. Although overall satisfaction ratings were no different by reason for referral, those made for a specialized skill were rated as significantly more likely to assist with patient care, and those for second opinion had higher ratings on educational benefit compared with referrals made at parental and/or third-party request.
No single element of referral results was universally contained in specialists' referral letters, and some elements were uncommon (Table 4) . Surprisingly, only 62.0% of letters included treatment suggestions, and just 30.6% of letters discussed plans for how the specialist and referring physician can interact regarding the patient (comanage) over time. Specialist letters for referrals that were ongoing after 3 months were no more likely than those for referrals concluded by 3 months to contain discussion on plans for comanagement (data not shown). Only 19% of letters included all 6 letter elements given in Table 4 .
Referring physicians rated the quality of the specialist's letter as excellent for 34.3% of cases. Inclusion of patient history, treatment suggestions, plans for followup, and discussion on strategies for comanagement in the referral letter were independently associated with in- creases in letter quality ratings. The only element significantly associated with overall satisfaction with the referral was plans for comanagement. Benefit to patient care ratings were increased by discussion of the differential diagnosis. Referring physicians perceived that the educational value of the referral was enhanced if the referral letter contained patient history, diagnosis and/or differential diagnosis, treatment suggestions, and plans for comanaging the patient. Presence of findings from physical examination in the referral was not associated with any of 4 satisfaction indicators.
COMMENT
This study demonstrates that the coordination efforts of both primary care pediatricians and specialists have positive effects on the referral process. When referring physicians scheduled the consultation appointment and/or sent information to the specialist, the chances of referral completion were significantly increased. Specialists enhanced referring physicians' satisfaction with the specialty care their patients received by communicating results of the referral via telephone or letter, with the high- This study's focus on referring physicians' satisfaction is a noteworthy limitation. We did not address the appropriateness of the referral from the perspectives of specialists, the technical competence of the specialist, or patients' evaluations of the care they received. Another important limitation to consider is the absence of information regarding which patients actually saw the specialist to whom they were referred. We were therefore unable to estimate the frequency of specialist feedback to referring physicians, given that the patient saw the specialist. Presently, we are conducting a referral study with the Ambulatory Sentinel Practice Network, Denver, Colo, that is designed to address both of these limitations.
Several types of referrals were excluded from this study, which limits the breadth of study inferences. For example, we did not collect information on referrals that were ongoing at the time of the physician-patient encounter. Our focus was on new referral decisions. Furthermore, we limited referrals to those made in the ambulatory setting, and excluded those made directly to hospitals for inpatient care and to emergency departments. We were also interested in referrals made to a specific clinician or provider group for the purpose of a faceto-face visit with a patient, which excluded referrals to laboratories and radiology facilities.
This study occurred in a collaborative practicebased research network composed of volunteer physicians whose characteristics may not be generalizable to all US pediatricians. Previously, we have assessed the representativeness of sample physicians' referral decisionmaking by comparing overall and age-, sex-, and diagnosis-specific referral rates with a national probability sample of pediatricians who participated in the National Ambulatory Medical Care Survey. 15 Results indicated that there was remarkable consistency of referral rates between the 2 groups. In this study, we compared the demographics and practice arrangements of participant pediatricians with a nationally representative sample of primary care pediatricians. The study sample was less likely to practice in hospital-based settings and is thus more representative of community practices.
The low rates of coordination activities documented in this study suggest that there are substantial opportunities to improve the quality of the referral process by increasing the amount of coordination across the primaryspecialty care interface. Referring physicians scheduled the consultation appointment and sent information about the patient to the specialist for just 27.7% of referrals. Many specialists' referral letters omitted essential pieces of information, such as treatment suggestions and recommendations for comanaging patient care. Because both primary care physicians and specialists value information exchange on behalf of common patients, 8 physicians are likely to positively view quality improvement interventions to improve interphysician communication.
Inadequate reimbursement for coordination activities may be an important explanation for low rates of coordination. Scheduling appointments, writing letters, and communicating with other physicians take substantial amounts of uncompensated time. With many physicians reporting increasing productivity demands, 19 nonclinical activities such as coordination of care are likely to be neglected. Many primary care practices have added referral coordinators to the office staff, mainly because of the increased administrative needs that managed health care has placed on physicians making referrals. The effect of these individuals on the coordination of referral care is unclear.
Previously, we reported that at the referral decision encounter, primary care physicians desire a comanaged model of care with the specialist for 75% of all referrals they make. 15 Results from this study indicate that primary care physicians evaluate referral care more positively when specialists explicitly discuss in their referral letters plans for how to comanage the patient's health problem. These results support the need for physicians who receive either primary care or subspecialty training to be educated on ways that patients can be successfully comanaged. Future research should focus on identifying successful models of collaborative care between primary care physicians and specialists, particularly for longterm referrals for patients with chronic disease. At a minimum, all physicians involved in referral care should make explicit in their communications their desire for the comanagement of health care for patients across the primary-specialty interface.
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